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(54) LASER BEAM MACHINING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam machining 
method by which objective materials to be machined can be 
cut-off with high accuracy even in the case the objective 
materials to be machined have various laminate structures. 
SOLUTION: The method is provided with a process where the 
back face 21 of a planar wafer la including a substrate 15 is 
mounted with an expand tape 23 having expandability; with the 
surface 3 of the wafer la as a laser light incident plane, a light- 
condensing point P is focused on the inside of the substrate 15, 
and laser light L is applied to form a fusion-processed region 13 . 
by a multi-photon absorption; by the fusion-processed region 
13. a cut-off starting point region 8 is formed on the inside of a 
prescribed distance from the laser light incident plane along the 
cut-off scheduled line 5 of the wafer la; and, by expanding the 
expand tape 23. with the cut-off starting point region 8 as the 
starting point, the wafer 1 a is cut-off so that spaces are left 
among a plurality of parts. ' 
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. ^ osijn*^>"; 3 > <i/.x /N^as i: fi® ii tcfijar 5 c i: J: 0 . i^swtc^wf 

[0039] ■ • 

(.3) isim.mmt)mmm^itmm<Dm'^ 

" (W/cm^) iH±T'K-Z>^i)\yXmti^ 1 n s T « * "Z? U - if ^ % M I* "T § <, ;l/ X ipl 
^&Si6T^<LT. ^yt^'^fR^mW.'Dp^micmc -^^:S> t . ^ 3t ^ ® J: ^ ^- ^1/ 4^ 

l± . P A t±* 1 X 1 0 ' ^ ( W / c m ^ ) i? 3& S o ;1/ X ffi J± 01J it 1 n s T *^ » S I- < X 
1 p s T ^ » $ Ll/^ o 
[0 040], 

^^te? l»lRfc J; 0 J^^^ nS *H®JgE LT (1) ~ (3) <D«"&*IJiB^ L fc*^ 
[0 0 4 1 ] 

1 1 1 ) ® 1 mmm) ( i i o ) s 2 ^p®) tcj^a o ^ctj isifc-a^i^^^ig^ 

Jgfi5t:r Lv^o G a A s ft i:©raffiiBa2;^«l3i©III-VSlfk-a-«aiti»ft*> 

e. ft S S«©^^li . Ci 10 ) ®fc»o fc 73 |p]fc^»r:g ^vMl^^Jg fig -r^ <^)*'«iif^ Lt/^ 

o ? p. til. -9- :7 r -r z ( A 1 2 o 3 0 ft i?©7*N>3^?s®^s*^BM3g*^-r -saffio^-^ti. 

(0001) S (C®) ^±^tLX (1 1 20) ffi (Affi) ^l^l± (1 1 00) ® (M 
ffi ) »c » o fc 73 lqj t « »fe^ MIS fi£ -r S ® *^ L o 
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COO 4. 2 ] 

•r^^yj \^ (m^i£. ¥$gB^>"j n >s«{c43tt^ ci i i) a fc ?g o /c ipD . ^i^w* 
y h ^m^-r tiu . ^ (o :t V > 7^ - '> 3 :y y 5' -y h ^ mm 1 1 ^ c t X' . ^m&.^mt$. 

^ 5 o " .. 
[ 0 0 4 3 ] 

r mm^ m I 4 liu — v'taums I 0 0 ayui^m^mr-^ :s> o lo 

.[6044] 

u-if ipx^a 1 0 0 « . u— if ^ L ^^^r 5 i-'-if 1 0 1 i: , - -9-' L CD ai 

:/3Af./^;bXi|e^%iiii5-r 5 fi:i6{c Ix— .1f5tM 1 0 1 «r*Jffllf S U — 1f 1 02 t 

. ^-■tf>tL®SS>fi^Hg^ffL*^-:3l^-^f^L£D3\;f4O[pl^^9 0'" ^^^i^Jcffig^ 
tl fc i^l' ^ a .1' -y 5 •5.— 1 0 3 i: . ^ -Y ^ a.< >y ^7 =^ — 1 0 3 T S tx U — 1/^ 

L ^*^-rs*7tffl u>x 1 0 5 m:^miyz^xi o 5 nfc u-if l sb^MW 

^ toxM** iA^«B^n^««^i 0 7^. «iH^ 1 0 7 X tt 7t iR] fc ^ ij) ^ -tt ^ 

i6 X.fi X 7^ - 1 0 9 i: , ffi B ^ 1 0 .7 % X 14 :^ IR] B 35 "T ^ Y 14 73 Tr] ^ Ki -^i: ^. 

tcubcDY 14 X T^-iy-i 1 1 i:. mm^ I 0 7 ^ xmRzf Y myjmicm.^r ^ zi&yjmirc^. 

W}^.-^^ fci^oyz ttx 7^ — 1 1 3 eitiesoox 7^ — >? 1 0 9 .111.113© 20 

[ 0 0 4 5 ] 

p ® X CY ) ffl73 iR] w^ifia . inxi*ifel^j 1 % X ( y ) fflx 7"- 1 0 9 ( 
1 1 1) fc<fc»3X.(Y) tt:^|pi{c^i6^-ii:SCi:tcJ:»3fT^o ZW73lfiltt. SoXM^i^l ' 

osffis i:a:5c-rs73[Ri^oT'. iraxj^f^ita 1 ic xM-r ^ u — -^^ l comMm&o^yj^ t 

^ S o , <t r3 T . Z $4 X -T- — iy i 1 3 ^ Z 14 7a IR] ^ 1!) ^ H± ^ c i: j; t) , taJLMM^ I (D 

1 ±(caM«3fi*^Kit anrv^s j; ^ *«^fc. fipxM^ia 1 p^Sfi(omm(o&micm^}^ 

[ 0 0 4 6 ] .30 

U — If^j® 1 0 I 1±/^}V7. U — ^f^*^5fe-r S Nd : YAGU — -tfT'feSo U — IfJtM 
1 0 1 iz mi^ ^ C tti^-V ^ ^ ly—if t I.T . Z. (Di&. U d : Y V O tU — -^ . Nd:YL 

F u- — if -^^ ^ :7 r T u — If s „ *llfifi}g^-pi±. ioxj^^i^ 1 «Snx -'Vi' 

[0047] 

V-if ijnx^a 1 0 0 i± e fc . ttS^ 1 0 7 tc«iS^.n/-cl)PX5*^!|% 1 ^Bj^^^c 
<t »)K8W^s fci6JC Riffi7te«g=&^^-rss«ffl)teai 1 i7i-. ts^'-f ^7 o y 5 ^- 1 0 
3 * >t ffl V X 1 0 5 i: |5| i: )te f4 ± 62 « ^ n iTc ^ « jte ffl <D e: - A X 7^. U -y. ^. 1 1 9 

i: ^ fii X. S „ e — A X 7" U -y ^ 1 1 9 * ytm ly> X I 0 5 t <D fS Ic o ^ y ^ ^ ^ 40 

- 1 0 3 *<gHffl^nTt^So e-i*x:^u-y^i i 9 « . Rrti7fe^<D*tj^^^fe w o. 

V-5o S^ffl^jgl 17A^e.%^Lfcpr^l^|g{ie-AX^U-y^ 1 1 9t:-*^¥^A^KI* 

? d (ouMz tirc-^m.jftm*''^ ^ -< ^ -y ^ ^- i 0 3 ruf^^^ u >x* 1. 0 5^ 

[.0 0 4 8 ] '- 

U — -If 4p X ^ B 1 0 0 t± ^ 8 {C, — A X 7° 'J y 1 19. -Y ^7 n -Y >y ^ =^ — 1 0 

3 st>'m7tffl u.vx 1 0 5 ii i^ye^^icmm^ nrcmmm^ 1 2 1 st/jsM^.u.vx 1 2 

3 So ffi^m^ 1 2 1 i: U T « Wl.^ C C D * ^ ^ *^a&S.o > 5 

'^tsmm.3^mmi.rc^mytWi<D&m9tii. M^trauvxios. ^^'-r 47 a-r iJ^.s 5- so 
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CO 0 4 9 ] 

\y — -y' in XSSI oo{±^p.{c. 2iA^p>{±i;^3^nfca^f^— :jf*^A;'D?n 

■5 a - ^jGSgPi 2 5i:. lx-ifiPXS«i 00±i*^SiJSIi-r^±(4^*J'(aigpi27i: 

i&-^J ^-r^Ciilcit). Rn!i7tO^.^.*^ilPXJt^1^1<0«®3tc-a-3J:3»i:-r5o .fcoT 
x-'ft^T^— 5aagP 1 2 5 h 7 * — *X3.— v h LTtS^gf So Sfc. MJ^t^- 10 

c<3D®^-r-^f«^(*:sij'iaigpi 2 7 fc ai e. n . . *j ffii t ^ a a *^ * ^ n . ^ r 

CO 0 5 0 3 

I 2 7. « . X X - ftij as 1 1 5 A> © -7^— ^ . ii <a 7^— ^ cassis- 1 •2-5 
*^ 8 ©a^x- ^ iiF*^ A* c n e> £0 X — ^? t Sic L T u — +f TtiigS'iSiias 1 o 2 ; Mig 

m^teilS 1 1 7 Rlf Xt^- i^^iJSligp 1 1 5 ^mU-r^ z. i:.(c J: »3\ U-+Pi!jp.XSH i 0.0.^ 

w^umir^o ioT. ±-t*:®ffligi5 1 ■2-7 « 3 > If i — ^f-^L - «y h L r ^ti'-rs/o 

CO 0 5 1] •• " • . 

'^4f!.K\ ±a Lfc U — -tf fiPXSB 1 0 O^fflU^rc. **fiSJg^{C<l-5 tf fraXTr.?* 20 

v>TSiwrSo ^1 5tt. 2^^iijg^tc^.s ix-ifipx:^ffi{c*3it sinx5^^.!|i'.T';s-^ 

1 /N 1 a ^ ^ -r ^ ^ 0 T- ^ S o * fc. ^1 6 {± , 1 5 ^ ? n fc i 1 a iD ¥ ffi 0 T 
fcSo ^^fc. 0 1 7 t4. m\ e-tt^^Snfc-t; i/v 1 a (DVI-VI»fffiS.l>*VII^Vn»TS^^ 

•r a;-;»c-H T' ^ s o . . • t , 

C 0 0 5 2 3 

HI 5-0 1 7 ^#Kg-r S i: . •> X >N 1 a ¥15 4^ t) P&PS^tt^M L T S o M 
1 6^#M-r§^. -J/i/Nl a ©affi-3 (ctilffiSltcjcM-r Sffi^O^»r^^^-r > S-jb^^ 

2i ^ ^ n {g 3i ^ T' S „ C <0 « »f ^ S -7 V 5 . X. ■^7 X 1 a O ^ gfl ffi tc j9 o. T 
S ^ ? ti S i: J: o "so 
C 0 0 5 3 1 

$ fc. X >'N 1 a a . :t -n. > X — v' 3 V :7 ^ -y h (t:^T T O F J i: l/^ 5 ) 19 ^ ^ L 
TI/^So *Hffi}g^T'tt. O F 1 9 (±JfifSI(C3?St-^ ^^-^ > 5 © 3 "5 © — :^|pl i: 
¥tT'5::^lRl^ft¥73 iSj i: LTJ^fiK^nTV^So OF 1 .9 ti . "> x -'n 1 a ^ ^ Br ^ ^ 'I' ii^ 

C 0 0 5 4 ] 

^tn^mi 7 ^^m-r ^ t . -i^x/Ai ai±. (s i) *^8*sa^i 5i:. a« 
i 5 ©a® 6 ±{cs[a ? nrc^sjigp 4 ^fii'^ T^v^ s"o a^gp 4.{±. ?e»tt*j3H^^ ( s i O z 

) 3b^ ^ jSrSSKISeail^ 1 7 a a'l? 1 7 b ; M t>* lc ^ )S " ( W ) ^ ^ 1 O IE ^ S l 9 a 

RI>*^ 2 CDBH^M 1 9 b L T S „ ^f^Jgii^g 1 7 a 1' 5 ©a® 6 ±tcm»^ 40 

n T *5 5 ; s ffi 6 ± tc s t/^ 5^- w ^ 4a T ^ n fc « ? j& fiE « ig? ± icm i <d la i 

9 a *^«Ji?nTl.^So-^ 1 <OiEl^P 1 Q-a RtfS« 1 WHJfei^Ml 7 a^-RS-T 

i> <t 5 fi-Ktt tifc 2 0 a i o TSv^ic-Bme^ nx v> 5 o at^jfi^B. 1 
7 b itmmmmm 17 a Rtf n 1 coejss 1 9 a ±{c^e ^ tiT*i . »r^*6^« 1 .7 b 

±TfeoT^ 1 (Omf^m 1 9 a {cMjS-r 2 <DE^» 19 b *^ffl»^nTV^5o^ 

m 2 oDsa^ji I 9 b R SI 1 tDWium I 9 a«, jgr^ii^&ii^jgi 7 b^Ha-rsj: dtclgt^ 

P) n ^ ^ 2 0 b tc <t o T lH/> «^ «j M M ^ tl T S o 

C 0 O 5 5 ] ... . . . - 

mmmmm 1 7 b ±T'fe -dt^ 2 ©es^m 19 b N±©i^^(cfe smi^tc tt;.-«»f¥^ 

^'fV 5 *^«^^n5o -r^S:^^, a® 3 ffld*^ & •> X -'N 1 a ^Mft Jvx- «»ai5 4 O 3 50 
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ffi * o T I/-' S o 
[ 0 0 5 6 ] 

la 1.8 R a* ^ 1 9 j± , «f fcj^si^ — ^f^rax:^^^^i5^B^■rsfci6^o:7D — 5^-^' — 

h o 02 0—02 2 U — 1fS0X75"?4*§iB^T«fci&<3[>>>j:/Nla©»f® 

0 T 5 o 

[ 0 0 5 7 ].. 

.g|l8^#M-rSfc. S-r. •i' X Vn 1 aO— 73<OffiT36S«ffi2 ltcff^'ltO>'-<;UA 

. T?^i,i4^X/^VK-r — y23^S«-rs (S 1.1320) „ a:4^X/^>'K-r-y23t± 10 
.^rm X. iP Ift J: »3 ff P. ^ 0 . ^Olgtc V^T . 't? I a ^ "f-.-y Zf ViiC 

^ -B: S ifc i6 ffl P, n -5 o .4^ X >' K — ^ 2 3 i: L T « , Jra 1^ <fc 0 # t>' -S t. O 

[0058], - . 

g!V>T. "^7 X 7\ 1 a <Da.« 1 SO F^gPtC . ^ K 5^ S -< 5 tC o T^Wf ej^>ffiJ^ 8 ^ 
m^T^ (S3.. 021 (a) R'C;. ( b ) ) o .C clT?, 0 2 1 ( b ) 0 2 1 ( a ) fc 

s^^n^'t7x/Niaoviii-viii»TM^5^-r»fffi0T^So -r^&t^^. •>x>'Ni a<Dffi:^ 

LT.}gij!5ftSM« 1 3- «:}g.J* -r -S o d O }g IH 5aS MM 1 3 . x /^ 1 a ^ ^ »f "T O 20 
^»T^;S|ii^ 8 i: :S:«o . . 
[ 0.0 5 9] 

.CC-V. 0 19tt, 0 1 4 tC^ ^ nfc U — -tf SnXSB 1 0 0 ^ffl.VVT X >'^ 1 a {C^Kff 
x-'Nl al±. U — HfJjDX^Sl O OtOttg^l 0 7{C. ^ffi3A^«3tillxVXl 0 5 

ipj-r^ i -5 tcE^^ti^o :r*t5-^> u — if7^ L f±. -i? X /^ 1 a fD«s 3 e. AM ^ n2> 

o . ■ ■ . ■ . • . ... 

[0060].'.. 

,0 1 4 Rzfmi 9 ^-^mt^ t . m-r. as i 5. mmmmm:i 7 aRU 1 jhcoyt'SSL 
iRM^^m^uf3:\^^-^ytyt<m.mm^c ^ 0 m^t ^ - c cD»s.iS a ^i/>t. »s 1 5. 30 

MP^^eiiJil 1 7 a&t;i 7 b tc^hf LT^BJ^a65Xl4BaJR.C»^*V>.M.S© l^-r1f^ L 

*-r u-if iti® 1 0 1 %s-s-r s ( S I 0 1 ) .„ r. , , 

[ 0 0 6 1 ]. ; 1 

m^i^yr . mm i 5\.mmimmm.i 7 a s.tf 1.7 -b;:©js,^ RaFa#f*^*#;Mi.L 

T . X >'^ 1 ,a ©-Z;|4':^ |Rl iD:^.I!lM^i^^ o il.n^li . *.x /\. 1 a fD«:® 

3 t^ P> m ^ «0 m S'^-ffi S-.tcU - -tf L <DM yt M: P fc i6 t^I . x /va. a - 

(Dmm 3 lCiiLm.m^iU—'>fM L ©'^t^^ P^S«P t Ufe '>.x.>'N i :a .©>.,Z,tt73 IrI^© 
S -o C 0^i& S t±.^;#: M1»Sl5 l . 2 7 • • . • 

[ 0.'O-6 -2-.] • V. . . _ . , , ; ...... 

X 1, a.^affiS.^.Bg'fla'T S C'S IrO 5 ) o .M W ^..^Ifcr-^ 'x /v 1 a <D«ffi. 3 ^m^M=f- 

1 2 wcj;»3a^-r^„ mmm=? I 2 i iz ^ mms tircm^y"- i±mm ^r- ^ sa? 

1 2 5,»ciM e. *t.;5 o . C.-<D»«7:-T,-^' (cS-rSl/^.T S®^--:? MM 1- 2 .5 ai.. 516 «-l 
1 7 © ^ <0 jl X /\ 1 .: a • O. g.Bp-.3 'fc..e.fi -T' S; - ill » T-S C.S 1 r 

0 -70 o : . • , r . v' . W •• ■ ' ■ ., . . ' " ; : 

[ OKQ- 6 3 ] . 0- • ■ , ! ■ 

C tDM4-7^ — -5?,t±.X > — . >?MffllgI5 1 1..5-{C-jg P, n.S o -X -7^— •v'^Jfflligp .l 1 5 t±,, ..C «D*ft 
^ X — ^ S »£, L T Z'W X 7=: - 5<- 1 . 1 3. ^Sr Z IrI O Kj S ! (' S 1. ()• 9 ) ' o C ^ <fc - 

1 17 <Dpr^5te©.^^A^'>. x,/N l,..a:©«ffi 3 JcfitEtTiS o ^'43. .ti^-T^'-, 50 
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c n tc b ^■^^i29(cW»f^^^'i':/5#jfi«S£:*:iB^A^S5^StiSo 

[ 0 0 6 4 ] 

1 2 7^^:^±^A6X■r■•yys 1 0 3 T-^MtE tLrc^mmf— -$1 ti^ Xtl ^ tir ^ 
K> . i'h ^mmy'— ■S' tii^'r— i^mm^ 1 1 5tCjietiSo;^-7^ — *J ® 1 1 5 c: <D 

1 1 1 ) o 

.[ 0 0 '6 5 ] 10 

sige 1 3tt»«i 5 ortgcfco^jgfiK^ nso ^ LT. ^»f^s^-r 5 tcja 5 j; 3 t x 

. s « ^ »f V f V 5 }tt o T.mm. UTjga^sMMis^jBfiSc-rsiihtcio. 

^^-7 > 5 t ?9 -5 gj^ilM 8 1 5 © rtgptc Jgfig-r ^ (S 1 1 3) o ■ 

C 0 0 6 6 1 

C «D X -7^ -y S 1 1 3 fc *5 l/^ T t± . 13 2 1 (b) ^ S ix ^ i: v mWi^i^mMS 

. com■sy^\^lc^3lf^mm^&}^mm8^^'L^tl^m^ 1 5 o k «>. 4>mlv i e i o . 

* t) K M 2 1 tJ {c fii o T fig -r S o ^ X c: © i: ^ . ^ »t e M 8 >b< a ^fi- 1. 5 t}? iL,> i 
1- 5 © JP ^ ^ 1 0 0 |i m i: L 7-C . ^ »f ^ .'S H 1^ 8 <D * iL^ ^ « S 2 1 tFO ^ If 4 0 

Co a 6 7 3 

. «»TfiJSffil|e8^C^e•^T■>x>'^la*^tlS^D^•y:/4^gi5^^2 4^C«Kff•rS (S5. ^2 

2) o -r^t^-^. oi + x-'^vKt" — :/2 3;&{f3i?-il:5iii:Jc<t»?^aSfe;S 8 ic 51 ?i 

^S;'3^gi:i(jD LT.^»f e^^H? S^^mj^ U T ^ l a T'l^gP^J 2 4UC ^ 

IK-r S o -^- LT . i^X/^:/ Ktt.— ^7° 2 3 © -tir S C J; D mS!l<^^^">^^^ 30 

4<omicmm2 &^&if^o cot^. as i 5 *<^wr^ns i:-i^i^te\^»f:^ 
^ ^ :/ 5 i: « ^ s M *e js 1 7 a R 1 7 b t ra ^ »f 5 n s o 

C 0 0 6 8 ] 

't^vJiW^W D'Tc J:ia(c X * ^ fig ffi te^^ S U ^ if iP X 73 ?S T- « . . x 1' a U^T^^ mM 

^ m m m m^o^ »f ^ .^ ^ -r - v 5 ic m o fc ^. »f e «m s ^ c -i: a'^.t- ^ -s <> ■ 

^ b T . ; !!• a © K S 2 1 tC g » ^ tt fc -n: X > K t" — 2 3 -'^ fr^ .^ Hi'S Ci il lC' 

it). 1 5 ©rtgi5icmfie^nfc^»fe^M« 8 t?i?its:tj«fiif®icgiip':r-« ci: . 

m o T ^ »f -r cl i: T ^ § <D T'\ M X; if 'J' X /N. 1 a « .1 5 ± iC » « gP 4 40 

^ «3 v> T > <i (D m m^ 4- ^> ais i ^ 5 t . t le: m&m^m^- t ^ k f s c t *'«-t^ ^ o - 

[ ():• 0 6 9 ] ' - • ■ ' 

< m fc\ . ffi }g ® ic.m s u - if in X t « . S ffi 1 5 <d j? ^ r6i *5 1/^ t . 

IW^'^MJgE 8 Off ^^*^affi 1 5 (D.tf^Lv 1 e.ifc 0 €>«ffi 2 1 fJlfcffiBf S <fc 3 ^ »f e'^^^^M 
iSSi&Jg^LTl/^So <intCJ:oT, ^»fe.^®*S8*^^x/Nl a©KS2 IflllC (IS fc- 

46. Kffi2 ltr^«?n/£3i4^x.'^>'K7^ — :/2 3?:{*^S-ii:Sili:tcJ:S ?l ?! JS c 

ti'Sfi-^ < as I'js :&^»f t- s-.c: i: § „ :ci ® i: ^ , mmm^mm s^t/^mw. 1 



(13) 



JP 2005-1001 A 2005; 1.6 



« ffi 3 iil^ <D m & < r ^ C t iS^ V ^ ^ o 
[ 0 0 7 0 ] 

;^aT?.i±. s« 1 5 rttcj^gtsnfc^»ie..Sfii§E 8 ^gj^i: LT. as i s^&jtSiW/h? 
C 0 0 7 1 ] 

. ^tc: :^mmmmic^ ^ u — -^rim xyj m ic ^ t it . mm^ 4 (D^^m^^"^ > 5 tm 10 

5 d i: t .fc s m e^i ^ g| ^ ^ Bi5 it -r S <i i: T' ^ ^5 „ 

C 0 0 7 2 ] 

0 2 3 ( a ) ~ ( c ) t±,. *llfifi}gffitc J: S U - if iP X :^ ® H 1 ©^JgM^I/^ 3 

omi^m wr5fc46«oBfffi0-??s5, c:n?)©sjBP-p«. ssi 5 <om ^ 2 0 0 

^L m c±m(Dmmmm-v «i oo/^m) i:p< 0 t i/> ^ » * -r® 23 ( a ) ^m^m-r s 

© 4» *^ » « 1 5 © 4" 1 6 J; 0 « ® 2 I mi^tum-r s i 3 :{c . o . »r mm. 8 

jb^Sffil S^ff^i^l 6%-&S*V><J:5tcJ^fi!cLTl.>So *43..CO ^ 9f e ^ M 1^ 8 (4 . » 20 

S 2 1 A> 5 ©^}* 3b<±JS L fc^SSJg^lc fctt ^ ^ W.e\fi^^«©rJ-ji t 1^ bii: -r S o c © i 
•^tCs S«l 5A^»<. ^»Te^> ® 8 *^ a ffi 1 5 (D^jL^ I 6 ^-g- A. TM/-" < t i> . 
x>'OKx — :/23%#^$-&«c:i:ic±oT^»re;Sffil|?8l£:5I^JS;;^^ » iS ffi io "T 
S ci-.i: X 1 a ^ J; *) /Jv^ %:f3-pi|»as < «»f f 5 c: Rftg-PS^o fc b 

, x 1 a © a ® 3 M fc *3 w »f ffl s ^ # « -rn If . la 2 1 ( b ) ic^-^ ntcmmm 

[0073] ■ 

^tc. m2 3 (b) ^^MT^t. m 2 iDMBmvit. mmmj^mm^mm I 5 (Dm^ 

TuipiJc^sgf^jgfigbT v^^o ^LT. -;^©«»re^«« 8 a 1 ©^j^mtcisit i.^ 30 
»rejiS®lS 8 i: CttBtcJ^^ LTVV5„ ^ . {te:^®.«»f e^,MlS? 8 b ^ . ^»fie^« 
8 b ©tf 1 5 1 6 f^fifitCfiiB^S tc\ MO. -ffl tf g ^ 8 b « 

Si 5 ©(fo 1 6 i£^ty J; 5 Jcmfi!t.LTV>§o ^ i3 , CI © it S flfe:^ « ^ »r ffi «lg? 

8 b eo^mm t LT ti, ^ © ^xfii « ^ P A « ® 2 1 e, 1 0 0 ^ m ("T »S 1 

5©*>Lv{u«) @S.-e©.li«:0y^ff 4 o.fi m@*fc -r-5:i:J;tyo. 
C 0 0 7 4 ] 

S/i, 02 3 (c) ^#.M-r.§ fc.^^ 3.©^}B{5!lT't4. -:;^©^»Te^.BBi|?8 a 

8 b * . ^ »f e 8 b © 4" A^ mw. I s cd^p-l^ 1 6 <t i,mm 3 m k hl st s -5 

X -i-O. ^Sff 8 b *^ S S 1 5 © 4'>L,^ 1 6 ^ # ^ J; 3 fg^ L, T ^ o ^ 43 40 

c © t« tc.io S ffi ?3 © m»r iS Mis? 8 b © vf i: L T 14 ^ © "f iCvfii E ^ fiWJ x tf 8 ® 

2 1 jb^P. 16 0 itmmm.. "fr <OM^m^l£ 4 0. p. mm& tt t J: V> o 

[ 0 0 7 5 ] 

mm 8 atcta^r. ^mm^mm 8 a tmm. i s (omm e t<DmiciiLmr ^mMfSj^mm 

8b*Jg^LTV>5o C^tli^.J^-D.T. i 1 a % J; »3 /Jn ^ :^ T'^ »f f S C jb^ T ^ i. 
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